Abstract: "Asymmetric activation" provides a general strategy for the use of racemic catalysts not only with atropos but also tropos ligands without enantiomer resolution.
) 2 (1) can achieve extremely high enantioselectivity by adding another diol (eq. 1, Table 1 ) [4] . Significantly, a high enantioselectivity can be achieved by adding just 5 mol% or even a catalytic amount (2.5 mol%) ( Table 1 , Runs 3, 4) of (R)-BINOL activator to a racemic (±)-BINOLato-Ti(OPr The activation of the enantiomerically pure (R)-BINOLato-Ti(OPr i ) 2 catalyst (1) can also be made by further addition of (R)-BINOL ( (2) together with an enantiomerically pure diamine and KOH to provide hydrogenation products of carbonyl compounds with high enantioselectivity [5] . We thus examined a variety of amines for asymmetric activation of a racemic BINAP-RuCl 2 catalyst (2) (eq. 2) [6] .
The hydrogenation was performed in a mixture of racemic RuCl 2 (tolbinap)(dmf) n (2a) or RuCl 2 (dmbinap)(dmf) n (2b), an enantiomerically pure diamine, (S,S)-1,2-diphenylethylenediamine [(S,S)-DPEN] or the (R,R)-enantiomer in particular, and KOH in a ratio of 1:1:2 ( Table 3 ). The asymmetric activation of the racemic RuCl 2 (tolbinap) catalyst (2a) by the enantiopure diamine affords higher levels of asymmetric induction and catalytic activity than those attained by the enantio-pure catalyst determined by the ratio and catalytic activity (turnover frequency) of mono-or dihydrido BINAPsRuHX/DPEN complexes (X = H or Cl), A' and B' (Fig. 2) . Interestingly, the use of a catalytic amount of diamine affords an equally high level of enantioselectivity to that obtained by an equimolar amount of diamine (Runs 9 vs. 8). Indeed, the 31 P NMR spectrum of a mixture of (±)-RuCl 2 (tolbinap) (2a) and a catalytic amount of (S,S)-DPEN (0.5 molar amount per Ru) is identical to that of the 1:1 mixture, except for the remaining (±)-RuCl 2 (tolbinap) complex (2a) (Run 2).
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